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(57) r*ApoMex3HM<<ecKdfl AOpHwpyiomafl ro/to- 
bib a^h pactuKpeHHR ro^pMpooaHHoro n/ia- 
CTbrpn b o6caAHoA xonoHHe. AopHnpyioman 
ro/tOBxa coAepJKWt xowyc-nyaHCOH c npoAOflb- 

HbJMU npO<J)W»bHWMH K3H38K3MH. KOpnyC C C3" 

Moyn/iOTMHioiue^ca Tpy6MdT0A Awa4>parM0H. 
CTyncMM3TUMH b nonepemiOM CCHBHHM OXM3- 

MM M p33MemeHHWMH BHMX BUABHXH WMH CCK" 

TOpaMK. cTyneHMdTUMu b nonepeMHOM 
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M306p6TeKMC OTHOCMTCB X yCTpOHCTOBM 
Art» p«M0HT3 06C3A«MX X07I0HH He4>T»HUX. TB' 
30BUX M APyfMX CKBaXKH C ue/lbK) BOCCTaKOO- 
neMMfl f epMeTHMKOCTH H ynpQNHCHHR CT6HKM 

xoaohhw rtyreM ycTaHoexM cra/ibHoro niiacru- 
pa u coWHMft HanpajceHKOft cmctcmw oOcaA* 
Mas tpyfta nnacTupb. 

UsTib H3o6pereKHA — yBenv^eMMC a^ex- 

IMBHOCTM pB&OTW rO/IOBKM 33 cseT yBan KUCHMA 

paAwanwHoro ycmm nb cenopa w y8«tHse- 
hhg cpota wy*6u. 

Kb 4>mc; 1 npeACTaanewa AopHMpywmaa 
roiioaica. npoaoAbHuft pa3pe3. b TpaHcnopT* 
hom nonoxeHWM; Ma $nr. 2 - AopMnpyxHuan 
ro a ob tea, o6u;m« bma, e pa6oseM no/ioxeHMw; 
Ha 4>Mf. 3- ~ to xe. nonepenHuw paape3 npii 
pacwKpeHMM ceKiopoB b Tpy6e c MWHMManb* 

MOA TOAtUMHQA CT HKM,* H3 <$>Hr. 4 - T *C 

nonepewufl paapea npM npHxatHM n/iacrupn 

B Tpy6e C MaKCHMdAbHOA TOniAMKOR CT6HJCH. 

rHAPOMexBHV4Meccao a pMMpyKnuan rono- 
BKd coctowt H3 topnyca 1 c ok Ha mm. eunon* 



MeHHoro a enAe ynopHux $/ianueB 2 m qwnMH- 
Apa-x/ieuK 3. aaxpenneHHoA Mexay 4>nanua- 
mm. Okh3 xopnyca euno/meHbi CTyneKMaibiMH 
6 nonepEHHOM €6M6hmm. Ha nyctote/iOM 

CTBOAbHOR H3CTM KOpHyCB rSMKOft 4 33TflHyTW: 

KOHyc-nyaHCtiH 5. ynopnue Onanubi 7 h uh- 
flMHAP-wieixa 3. UwiMMAP-Metica 3 4»MtccMpy* 
etcfi tflKHM o6pa30M, mo nnocnocTH 
CMMMeTpuM okoh KOpnyca M yCTdHOB/ieHHUX B 
HMxcTyneK^aTwx e nonepeNHOM HanpasneHMn 

CCKTOpOB 6 COBMeUieMW C nAOCXOCTBMM CMM- 
M6TpMM npOAO/lbHWX npO<)H/1bHbfX K3M3B0K 

WHyca-nyaHCOMa 5. Ha ctbo/iwiow mbctm cop- 
nyca noA UMiiMHAPOM-xnerxoM 3 m cexTopaMM 
G pa3MeuieH3 caMoynjiOTKBiOutaRcp Tpy5Ma- 

Tfl» AM3(J>parM3 7, B3dMMOA6MCTByiOm3fl C 

6onbtum4M cryneHflNvi cexTopoa 6. 

Vcrp mctbo pa6oTaeT cneAywiuuM o6pa* 
30M(4iMr.2). 

npw cnycxe b o6caA»yK) KOnoHHy 8 hmx- 
HMM X H6U ro4>pMpOB3HMOr nnacTMpA 9 pac- 
nonoxeH Ha KOHyce-nyaHCOHe 5. npuneM 
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MmV n.e«VMM nrtscTMpf BBeA^HU h ynnp3K)T" pe3HH» A«a4>parM U : MOM i « """JE 

"Th co"sZmh pa6o<«ero AaaneHH. ao- ocnomHeHH*. Hp* nopt.ee AHa*parMy yrexia 

SSJflO nnoTHoro m>ht8kt8 c o6c8Ahoh oxhb Httw tenopoMH xopnycOM npn xoao- 
2 n'SeHMCM MUM 10 boa nx«A« cenopa b ""J . 

« «HUW u"»HHAP«eCCO« AHB^PBfMU 7 UIBA«. 3B30POB He OpeBUUISBT 20-40 MM . 

!!^!^SSk erewtaM rnyxoro yr- y-wruMB oo/ibuio* msMmummt conpotHB- 

5 ~m 6ea paA.an.oro ^ ^^"S^ %£Sw 

U^ZtoM* Mscrb A»*parMu 7. pac- . 6*m /.erxo BOCCTBHoeneHO HesHay«renM<MM 
^SSciS H A a S*pm «*• . noB^eHHeMnpoHaaoA^KOCTMHacotHO. 
Topu 6. npM*HMB« mx k HBAOJBMMaM riflacTtipa paflHanbHoe ^ . aj8B . 

ni aroM ocianbHoa naCTb pacumpso- 20 saenoe iotobkom. nepeAaeiw He «a 12 a hb 

J3 yrmpaeic* a Herman*- 6 8tweM*Hbn( eexropoe. C^aareabHO. n P H 

!«. ^MVToeHHWO ■ noaepxHOCTb stom *e paooseH naBBeHMHywnHe paAwns- 

V J££ HoroBoaAeftCTBHd cenopa na HeAO*HMro4^ 

"TSSS ! «£n»« nepe^eceHU HB Gonee. p« aoapacTeer . A ea paaa. «o rapammeT 

npoMHyo H AonrosesHyio UMflMHAPHMewyK) 25 no»moe npvuumie nnawupa. 

■TKS^ ' •op«ynaH3o6p«7eHH, ' • 

4ST^H^Merky. B pesynbrare rwmmHMtMWmumnno- 
S JmM npJSS-w-e 30 B*8 A** paeumpeHna ro*P«poaaHHOfO i.na- 

BUC^nM Mfl HMia WW*bl (b SaBMCHMOCTM OT'CTB" CTU P B. B 00C8AH0H KOAOHHB. BK^OUtfJ. 

SSS ceiopoB). cooTBeTcrayK, «0Hyc-hyaHC0H ^^^^^ 
mne-onopHOH noeepxHOCtM ochob8hmb mh xaHaettMH. wpnyc c pmhw^hhmh b 
unmro cenopa. BennsHHa ouAenxeKHB hbm caMOynaoTHawmeftCB ^rc*^ 
ce«opaxone6^eTca83aBKCHMOCT«oTToniAH-"35 panto* h bwab«*h«mhc«top3»«. CTyntMsa- 
"JcTe^"oS«H ipyOy. Harm™ hah ot- tmmh b ce-en**. y ct8HoeneHHt,M« e 

8 o3mo*hoctmo eaaHMOAeftcreHfl.eonbweH 

M8H Wuhmhm ctCTOpoa ooa Harpyjuoft: T.eM.sTO.eueaMoyBem.HeHim*WenwaM0CTH 

Th5 , ctSw SE. 3)h b ipyOe c«axcHMan„, noro ycHn»a Ha cenopa h yeem«eHM>, cpow 

ZEES* M c nnacnipen fer. 4). cay^u. BMAawacHue cenopa BunonHBHu 

Jcrynu WTOpue np« b.om oBneraer a*.*- • CTyncir*3TWMM • nor.ep«H««ceMeHHM. a «op- 

pS no nepHHetpVonopHOHnoBepxHocm nyc HMeer cryneHMarwe bj nW»om- 

ochob3hmb ccxTopajHe npeauujaB)T 3*3.5 mm. 45 hhh oxh 9 no A awiwHue eerropa. np«w^ 

"dm crnaxeHMMR rpoMxax h MMHHManbH«x bbocxocth CHMMetpMM oroH xopnyca « npo- 

• oTe «S5 cexropoM n xopnycoM fl onbH»x W« «hbbox WHyce-cyan- 

. MCMioxaetCB npnwna 6bicTporo paapymemw cohb coaMemeHU. 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing— patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body I with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted. by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force.on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Fig. I 



Fig. 2 
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Fig. 3 
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